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Hl@AAL | Condensed MCMDM-1VWD bleeding questionnaire(cutoff: 3.5)
HuaHEFE | Coagulation factor assay, platelet aggregation, Von Willebrand factor
sz | IEHEBA (PT, aPTT, TT, factor VII), MEHAIZLOl [t S122IXHHA(factors
e-= I, V, VII, VIII, IX, X, XI activity), SATHSEIBAL
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Table 1 Inherited bleeding disorders in women with menorrhagia
Women with menorrhagia (n=30) N (Yo)
With a bleeding disorder: 20 (66.8)
Von Willebrand disease 8 (26.7)
Glanzmann's thrombasthenia 7 (23.3)
Hemophilia A carriers 2 (6.7)
Afibrinogenemia 1 (23.3)
Factor V deficiency 1 (3.3)
Combined factor V and factor VIl deficiency 1 (3.3)
Without a bleeding disorder 10 (33.3)
A2}

W ST MCMDM-1VWD sen 85%, spe 90%, accuracy 88% ppv 89%, npv 86%

W HWIZAARS| HEA: possible GT O&0A BT2 Bleeding score 7t2

Ee+) EHEH-) Total
AAK) 17 1 18
AAK-) 3 9 12
Total 20 10 30

(Pearson’s correlation 0.924, p=0.003)
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Patients were referred from the primary care gynecology and clinical hematology outpatient clinics of Mansoura
University Hospitals during the period between May 2010 and April 2011. Ninety women were excluded from
participation before consent and study entry due to other known causes of heavy menstrual bleeding and
participants using intrauterine devices, or oral contraceptives within one cycle of participation, or nonsteroidal
anti-inflammatory agents, aspirin, other platelets—impairing medications, anticoagulants within 2 months prior to
the study or herbal agents within 14 days of participation to avoid potential interference with hemostatic testing.
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predictive of bleeding disorders in women with unexplained menorrhagia.
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Basic screening tests: Bleeding time was performed at the time of sampling using a simplate device
(Organon-Technica, Durham, North Carolina, USA) and a modified Ivy technique. Patients were classified as
having a platelet function defect if the bleeding time was prolonged (»9 min).
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¢ Coagulation factor deficiencies: a plasma clotting factor activity was less than 35%

* Platelet function defect: BT was prolonged(>9 min) and the platelet aggregation was decreased in response to
one or more platelet agonists below 2 SD of the normal laboratory range.

e Possible Glanzmann's thrombathenia: prolonged BT and severe reduction or no platelet aggregation with all
agonists except reduced or normal aggregation with ristocetin.

¢ \/WD: two or more tests were abnormal (VWF:RCO and/or VWF:Ag below 50% on at least two occasions, 3
weeks apart)
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BT, modified lvy technology and performed on the volar forearm using

=LA . . . .
el Simplate Il (General Diagnostics, Milan, Italy), cutoff: 8&

PFA-100, collagen plus adenosine diphosphate (C-ADP) or collagen plus
epinephrine (C-EPI) cutoff: 167.5s for C-EPI and 130.5s for C-ADP
PFD: serum thromboxane B2 levels and platelet adenine nucleotides,
serotonin and fibrinogen, VWEF ristocetin cofactor, factor (F) VIII, FIX, FXI,
FV, FVII, FX and FXII

VWD: 7|& 7|28 Mg

severity of the bleeding history(&82X|), PT, APTT and platelet count,

Hl W HA

Platelet agglutination(ristocetin), platelet aggregation

W IEEEE (Ve Bg)

e 3 Sensitivity of collagen—epinephrine (C-EPD closure time (CTh.

gen—adenosine diphosphats (C-ADF) CT and bleeding tine (B1) for
abnormalitics of homosiasis

Sensitivity(2o)

von Willebrand disease C-EPT 71y

T-ADP 71y

BT 29y

Platcler funetion disorders C-EPT (s8>
- ADP =)

BT 33)

Defects of clotting factors C-EPT z1)
or fibrinolytic factors - ADP [e5)
BT )

Abnormalitics of laboratory C-EPT =)
tests not associated with bleeding risk™ - ADP )

BT 17y

Unknown abnormalitics C-EPT 11y

T-ADP 1oy
BT &)

The upper limits of the normal ranges of the PEA-100™ O Ts wore sat at
the 95ih percentiles of distribution of values obtained in healthy con-
trols: 167.5 s for C-LPT and 130.5 s for C-ADP. The upper limit of
normal range for the BT in our institution is sct ar 8.00 min

W L[ ZARRLO| THEA
EHZZLC H4(0-19%)2 47 Z(very mild, mild, moderate, severe)2 2 25510 SSA|7tnF 240
3-1

UEAIE 2AQISIACE. 2} 7HH SSAE SIAU2 5.32(H?I 3.0-102), 5.02(2.3-14.3),
5.02(2.0-20.02), 4.82(3.3-20.08)22 SLEZE S7/10f W2t SHARI0| B7I6k= d&2 =g =+

AAZ(Kruskal-Wallis” test, p=0.870)

Tabl: 4 Median {ranges) of collagen-epinephrine (C-EPI) closure time (CT), collagen-adenosine diphosphate (C-ADP) CT and bleeding time (BT) as
function of the blzeding severity score

Chuartile of bleeding severity score

Very mild (0-3) Mild (4-7) Moderate (8-11) Severe (12-19) P for trend
Patienns (i) 41 53 r.r. 12
C-EPICT (5) 130 (85-244) 142 (38-300) 152 74-300) 153 (95-300) 0,004
C-ADP CT (s) 85 (67-17%) 89 (57-182) 89 (591000 93 (73-207) 0.457
BT (min) 53 (3.0-10) 50(23-14-3) 5.0 (2.0-20.0) 4.8 (3.3-20.00 0870
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128 patients were referred to the A. Bianchi Bonomi Hemophilia and Thrombosis Centre from June 2002
through June 2003 in order to be screened for hemostasis disorders due either to previous bleeding episodes or
to the occasional finding of abnormal hemostasis tests. Seventy—one individuals with a negative history for
abnormal bleedings were enrolled as healthy controls in order to establish the normal range of PFA-100.
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The severity of the bleeding history was evaluated in all patients using a standardized questionnaire.
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BT was measured with modified Ivy technology and performed on the volar forearm using
Simplate Il (General Diagnostics, Milan, Italy).
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Diagnoses of VWD types and subtypes and of PFDs were carried out according to established criteria
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No known abnormalities of the hemostatic system were diagnosed in 63 patients. Of these, seven had been
referred to our centre for occasional findings of mild prolongation of PT or APTT. Of the remaining 56 patients
with a wide range of bleeding severity scores (from 0 to 17), 20 were screened for both VWD and PFDs and 15

were screened for VWD only. The remaining 21 refused further testing.
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o DF7IZE NA
o CHAIRE HQl: QJAt0]| Ofal EANCHEOZ XITHE 13-55M| At0|(28+12.3)9 (IA(7Y 0|4 &7|7t K|,
= Mot AZEER FoE)
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X HYUE Slg
W ZAE
M AF
SMBA BT: modified Ivy technique with a Simplate device (cutoff: 9&)
H|w AL PFA-100: cutoff for CEPI was 86-156s and for CADP 59-128 s.

i vWD: VWF:RCo and/or VWF:Ag below ABO-specific reference ranges.
Decreased VWF levels defined as VWF:RCo and/or VWF:Ag below 60%
platelet aggregation defects: abnormal if the maximum % platelet

ATHEZA aggrega_tion was less tharj the refere_nce range with one or more agqnists
= except in the case of an isolated epinephrine aggregation defect without
other aggregation or ATP release defects. Reference ranges were
calculated as two standard deviations from the mean for normal subjects
according to the standard guidelines
factor VIl activity, complete blood count, haemoglobin, haematocrit, white
SEHAL blood cell count, platelet count, Protime, partial thromboplastin time,
factors II, V, VII, IX, X, XI, XII
W ZICHYstE
Tahle 2. Sensitivity, specificity, positive and negative predictive values and efficiency of screening tests with 95% CL
Test Sensitivity Specificity PPV NPV Efficiency
VW] (#» = 3/81)
PFA-100* R0 [28=-100) £9 (79-95) 33 (10=63) Q8 (92=-100) 88 (78-94)
BT Al [15=95) B8 (57=-79) 12 (2=30) 96 (B7=100) 68 (56=TH)
VWDE i = %81)
PFA-100* A7 (30-93) 91 (R2-97) 50 (21-78) 95 (R7-99) B8 (78-94)
BTt 44 (14-79) 68 (56-T9) 15 (4-35) 90 (T9-97) 65 (54-76)
Plateler aggregation defects (n = 41/81)
PFA-100* 23 (11-38) a3 (78-98) 75 (43-95) 32 (39-64) 55 (43-67)
BT+ 39 (24-57) 73 (56-85) 58 (37-77) 36 (41-70) 56 (45-68)
|qu are expy mml in |‘|.r ullu.\
“Pr | closure time collagenfepinephrine andior collagen/A DP.
Fhlee

ﬁ:r"?adjl-l' ;;\\:‘\’\'l-':‘.cll:slul;'l-.-:fl‘l factor (VWF) < ABO adjusred ranges.

VWD | EgH+) | BEH-) | Total VWD | EgH+) | BEH-) | Total
BAK+) 3 24 27 A 14 23 27
BA) |2 52 b4 A |5 49 54
Total 5 76 81 Total 9 72 81

PD Ee+) | HEW-) | Total
LAK+) | 16 11 27
ZAK-) 25 29 54
Total 41 40 81
PFA-1000] VWDZIAS 9/ SZTCI} QU 018 HSBIoH=6| 88 4 9IS, T2{Lt PFA-1009!
e BTaA=E ATt Ue g2 platelet aggregometry testingE ®lofl 0382 EFot=0l FUHO|X]|
%S
H|T Dade—Behring kindly provided use of the PFA-100 instrument for this study. This study was

supported by the Association of Teachers Preventive Medicine Grant no. TS-479.
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Women between the ages of 13 and 55 years observed at the UMDNJ-Robert Wood Johnson

faculty primary care gynaecology practice or collaborating community paediatric or gynaecology practices with a
physician diagnosis of menorrhagia were eligible to participate in the study. As there are no objective tests that
are routinely used in clinical practice to diagnose menorrhagia, physicians relied on the American College of
Obstetrics and Gynaecology clinical definition of menorrhagia which defines menorrhagia as prolonged (lasting
more than 7 days) or excessive uterine bleeding occurring at regular intervals.
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Participation in the study included performance of a BT and blood draw, and completion of a

questionnaire by interview, which elicited demographical and medical history, bleeding symptoms and family
history. Pictorial blood loss assessment charts (PBAC) were completed by subjects for one menstrual cycle and
were subsequently scored as previously described
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Bleeding time was performed by one of two experienced personnel using a modified Ivy technique with a
Simplate device.
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Von Willebrand factor antigen (VWF:Ag), VWF ristocetin cofactor (VWF:RCo) and factor VIII

activity were measured as previously described. Decreased VWEF levels considered compatible with VWD were
defined as VWF:RCo and/or VWF:Ag below ABO-specific reference ranges. Decreased VWF levels defined as
VWF:RCo and/or VWF:Ag below 60% were also evaluated in a separate analysis.

Platelet aggregation studies were performed as previously described using platelet rich plasma on an optical
Chronolog platelet lumi—aggregometer according to the standard guidelines.
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W Speli= 7t Ay

2Exy W 7 T B (HEH) i

=i=e W ¢I=2X: M2 E3(unequivocal mucocutaneous bleeding)t 71520| Q= XS MO 2
MEAAZ PFA-1009] CT2H TBTE H| WSt} gt

W SR
o DFTIZE NA
o [HARL H9l: MBIEES(unequivocal mucocutaneous bleeding)dt 7HS5210| Q= 8HXK4-48,
14.1+9.3)
o ChatRt =1 1489

X AZLHAT: 43H(4-44+T7M), 13, 1, 4, A2, ZHA X, 2SHIZ0| RARSt iEZ0| Zolgt
= WHNE L2 ¢ S2 B20| 59 Sofl A2 X2 RalE, PFA-100 FHX| &0ls
o5t

e
MISArR
TBT(Simplate IIR and Simplate Pediatric): To normalize the BT in children
of J1HpH and adults, the results were expressed as the ratio of the BT in patients
SAHLAL to the upper normal range in controls. The upper normal limit for BT was

set at mean + 2 SD in individuals )7 years old (9.5 min, with the standard
device) and (7 years old (6.5 min, with the pediatric device).

H|w AA PFA-100(EDP 59-156s, ADP 47-117s)

VWD: patients when two or three of the VWF:Ag, VWF:RCo, VWF:CB.
tests were abnormally low

HOHFHAL | platelet secretion defect: diagnosed when the platelet aggregation or
14C-5-HT secretion was abnormal with two or more agonists or with
both ADP concentrations or both collagen concentrations

Stz PT, APTT, thrombin time, clot lysis, Plasma fibrinogen, Factor (F)VIII:C,

factor (F)IX:C, factor (F)XI:C

CIXS ojzic-o
W TS (AT )

Table 3 Sensitivity of bleeding time (BT) and closure time (CT) (PFA-1007) in the screening of the whole population of patients with mucocutaneous
bleeding and in each diagnostic category

Prolonged values, number (%)

BT and/or

N BT CT-PFA-100%* CT-PFA 100" pes
Whole population 148 53 (35.8) 44 (29.7) T1(48) 023
VWD-1 26 11 (42) 16 (61.5) 15 (69.2) 018
PSD 33 14 (42) B(24) 16 (48.5) o1l
VWD-1 + PSD 9 & (67) £ (89) 8 (89) 0.50
uD &0 22 (21.5) 12 (15) 28 (36.5) 006
Controls 43 0 {0) 1{23) 1{23)
GITHT e T i T LA T AT N
DI 35.8%, 29.7%2 Q5| CI2X| 3. BT PFA-1008 25 128 O MF| DIATE 48%2
=7 |-%I-
[SXR=
W B HARLO| Ay
A SEXICHAOA BTRE PFA-1007t2] AtA7t FE(Pearson’s correlation coefficients: EPI2t
BT7t2] 0.51/ADP2t BT?Zt2| 0.39), vWD-1, vWD-1+PSD ZFAt0f| A PFA-1002 BTEL} HIEAO|
MR 1 X0l SAMOZ ROISHA| 4US. PSDRIAOIA 1 BITh7} 2HEHE.
W H[ R ZALRtO| UX|=
0 2o k SAH(k=0.124)= FHE F Ha0| et & HARIL| A2 HOM Z2 79| YX|E LIEH. 0
TOlA 30% 20| F AAL 25 HIZdHO= AYE
zz T A 2F HOIHOR RIHR| 200 HUBHO| Y BKIS Mokt 2 K07t QS
H|T Supported by grants nos 1000742 and 8010002 from FONDECYT (Fondo Nacional de Ciencia y

Tecnolog 1 ."La, Chile)
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Patients were referred for study to our laboratory by four physicians. These consecutive, not previously selected
patients were always interviewed by the same physician using a

standardized questionnaire.
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1 YRS 4% BE E 2N BROIEIR Coe
REEN
o
2 ER-UEE AS LSRR moiLe
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ol
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m =
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RIZ MEHOIA HISZO| Z2HE 2 U=IP 08
m =2

HEYol et 24

ZEHE SRRE(ARE ZAL 34, STHEAR AFBEH 12|11 ME)S 7I&sINR:

The most frequent and typical symptoms of disorders of primary hemostasis were scored from 0 to 4. The
interview led to a classification of the patients into three categories: definitive

bleeders, not clearly defined, and probably non-bleeders.

Qaf: [ %2
BT SRR ALAHO0| SHDHO| HYTR0| MBS S 27} U=TP? 0&2
m EEy
A% 2: STHME)
ajo

2tof st JH O1Yo| SXHHAIL ALZE B2, A2 A Dol 2-g5tAlL.
= =

HIZHIE

STHZAO] ol 7|51, T1230] O EA| |0 SHME|UE=K] 7|&5HA L:

A vertical, forearm BT was performed by only two trained technicians in our laboratory using commercial devices
(SimplatellR and Simplate Pediatric). To normalize the BT in children

and adults, the results were expressed as the ratio of the BT in patients to the upper normal range in controls.
The upper normal limit for BT was set at mean + 2 SD in individuals

7 years old (9.5 min, with the standard device, n =45) and {7 years old (6.5 min, with the pediatric device, n =
35).
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EEEN
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STHAR 28 i SHTHOIM HISZO| ZHE 4 UTP 0&3
0 2
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VWD was diagnosed in patients when two or three of the following tests were abnormally low: VWF:Ag,
VWEF:RCo, VWF:CB. In this population, no patients were diagnosed with VWD types 2 or 3.

A primary platelet secretion defect was diagnosed when the platelet aggregation or 14C-5-HT secretion was
abnormal with two ormore agonists or with both ADP concentrations or both

collagen concentrations.
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TE Fouig
YU=ES

W oL 02
W O RICH I (5 E)

EAN \ o ) )
a375d B A2 WD RIHEATT S S (intinsic platelet hypofunction) S ¢la BT2E PFA-1002
Bl 3t
W GO
o D77t 1998-2000
o CHatAH HOl: SRS Okt S2 =R}
o CHAIRL 2= 346 (™A 168%, VWD 348, platelet hypofunction 319, CHE £&EI5H 113%)
X% 714 TEZ: 618(Mayo Clinic Special Coagulation Laboratory?| 23 E2 7|54t 201M Z&G
UBIRIAAL I8, ZANH 7Y SO Al 7|50 S O|Rl= A= LT of2 S| U2 AIR)
W ZAH
MEAFSH
T e ing Surg e
SAHAAL lvy method using Surgicutt (cutoff: 8&2)
Bl HAL PFA-100 (EPI: 165s, ADP: 110s)
vWD: clinical history+ VWF antigen, VWF ristocetin cofactor activity, factor
HTEEA VIII coagulant actiyity o .
platelet hypofunction: clinical information+platelet count, platelet
aggregation studies(electron microscopy, flow cytometry in selected cases)
S8} Platelet aggregation studies, VWF, platelet flow cytometry, platelet
° electron micorscopy
EERES
Table 2: Sensitivity and specificity for detecting VWD.
EPILCT AbpCT Combined BT 10 T 1
(=165 sec) (>*110sec)  EPI+ADPCT (B min) gt ! 3
S Spe  Sems Spe  Sems Spec  Sems Spec Pt I.lf__' .
n‘_‘L‘w:‘:Dw 68 ® T & ® A 9% £ oo | J_ﬂ
rnmi\'“n ] 66 & LET ] 19 a7 E B Lf_ N
w30 Vi =68 3
Type | VWD o2 f
%n:fg 88 B W - ) » % I . . . |
T}r!\-}\gl % % %0 % n o 29 o4 1 -Of;pc(:iﬁ?_-ioly o e
Eri,?:‘: ‘“:Il" 100 8 10 % 00 8 B o®w
b
VWO | Zek+) | Hek-) | Total
M) | 7 3 10
A=) | 27 162 179
HAat Total 34 165 189

Table 5: Sensitivity and specificity for detecting platelet hypo-
function.

EPLCT ADP-CT Combined BT
(165 sec) (>110 sec) EFl+ADPCT (>& min)
Seny Spec.  Sems Spec  Sem Spec  Sem Spec
All Congenital (%) 67 82 40 83 i 75 88
MA@ T 8 “ om 8% 8
Low Fit{n=6) 50 70 B om & ™ 8 8
All Acquired (%) s M L Mo e 9
MP@2) 0 ™ 0 8l LU 00 8
Low Pit(e=14) 93 84 100 §7 w7 10 50
All Cases (%) B 66 o0 L] s

N1 = scemul, W1 = platslet

W H|WZAfRfo| HEY
BTSt 5I0LEISI7He| K9

E

oz o4
1 - Specifi

presont EFI

oF M HEAE HY(r=-0.40, p¢0.001). &E5t

oo o8
city

and ADP collagan

HEEAE =I8Hr=-0.21, p<0.001). PFA-1001} BTZt2| 29 SfOISHEPI: r=0.54, ADP: r=0.42;
A

p€0.001). PFA-1002t BT= &

=0|
o

STH0| U NS F|

=

_16_



gitH(Ref 1D) 6(2160)

1M XHESTAT) Posan(2003)
TE Foug
" PFA-100850| WD, intrinsic platelet hyoofunction 20| 245t TIZIEE HQl. m2tA PFA-1000]
== BTE OiME =+ US
H|1
HIZ29/E B7k QUADAS-2
"Yov1E Horant

BIX} MEf HHES JISGHA Q!
Consecutive outpatients referred to the Mayo Special Coagulation Laboratory from 1998-2000 for the evaluation
of a suspected or known bleeding diathesis were invited to participate.
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Each patient completed an extensive bleeding history questionnaire with detailed questions regarding types of
abnormal bleeding and hemostatic challenges with prior surgical,

dental, or obstetric exposure, prior transfusion requirement medication use, and family history of bleeding
diathesis.

The medical records of all participants were thoroughly reviewed and bleeding history substantiated when
possible. Bleeding events were characterized as severe if they required 2 or more units of red cell transfusion.
This protocol was approved by the Institutional Review Board of the Mayo Foundation.
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W =3
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Btof 5t JH OlAS] SMTATL ALBE A2, 2Zto| ZA0l s SHABINL.

HIZ22IE]

STHZAL CHoH 71=35k0, 12401 OfEH| $=| 1 SHAEIA=X] 7IEGHAL:
Bleeding times were performed by the lvy method using a Surgicutt device. The normal range for this test is 2 -
8 min. Bleeding times were not performed in the group of normal donors.
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The data used for the diagnosis of VWD included clinical history and laboratory analysis of VWF antigen, VWF
ristocetin cofactor activity, and factor VIII coagulant activity. Patients with abnormally low VWEF values were then
subtyped by VWF multimer analysis and platelet aggregation studies.

The criteria used for the diagnosis of platelet hypofunction included clinical information and laboratory
assessment of platelet count and platelet aggregation studies, in addition to

electron microscopy and flow cytometry in selected cases. Patients with platelet dysfunction due to medication
ingestion such as aspirin or other NSAIDs were excluded from the analysis.
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IR
e LE7(7+ 2000.2.28.-2001.8.16
o hAR Of: 22 W, BB, ST J5 #X (674218 0J2H
o CHARE 4 528
X 2R 4ol 73

W ZAM
o1 q1upe M AL
SRZIA a modified lvy technique with a Surgicutt device pediatric device (15A]
=ne 0|2k Surgicutt=Jr, 15M| O|A}: Surgicutt)(cutoff: 2-9&)
H| W A PFA-100

HTEEZA laboratory testing (platelet aggregometry, VWF assays, repeat testing
e after drug discontinuation) + physician dictations

TABLE 4. Comparison of sensitivity, specificity and efficiency of PFA-100" versus

bleeding time (BT)
Combined platelet deficiencies von Willebrand disease (VWD)
Test Specificity Sensitivity Efficiency Sensitivity Efficiency
Col/Epi 97% (32/33) 100% (19/19)*  98% (51/52)" 100% (12/12)"  98% (44/45)"
(84%, 100%)° (85%, 100%) (90%, 100%) (78%, 100%) (88%, 100%)
Col/ADP  80% (12/15) 87% (13/15)*  83% (25/30) 80% (8/10)* 80% (20/25)
e (52%, 96%) (B0%, 98%) (65%, 94%) (44%, 97%) (59%, 93%)
i EJ-I' BT 88% (29/33) 37% (7/19) B9% (36/52) 17% (2/12) 69% (31/45)
(72%, 97%) (16%, 62%) (55%, 81%) (2%, 48%) (53%, 82%)

“Statistically significantly different from BT (p < 0.05) using McNemar's test.
PExact 95% confidence interval.

PD | BEH+) | EH-) | Total VWD | EgH+) | BEH-) | Total
AAKH) | 7 4 1 A | 2 4 6
AM(-) |12 29 41 ZM(G-) [ 10 29 39
Total 19 33 52 Total 12 33 45
-1 PFA-1002 20t S8H9! HAIZ FAHO| SHENP} s A0IHYOR BTHAS TR 4+ S
i}
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The Core Laboratory at St. Louis Children’s Hospital receives specimens from patients admitted to the hospital
as well as from children seen in the outpatient subspecialty clinics of Washington University Department of
Pediatrics.

For inclusion into this study the subjects had to be between 6 months and 18 years of age. We excluded
patients who had inadequate residual sample volume for experimental testing after the ordered tests had been
performed, those who had platelet counts less than 100,000/L, and those with a hematocrit of less than 25% or
more than 50%.
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For inclusion into this study the subjects had undergone hemostatic hemostatic evaluation(i.e., BT, platelet
count, prothrombin time, and activated partial thromboplastin time were ordered by their physician).

o g e
ESIE SR QANHO0| SHTHO| HNTSH MBS 2 Q247 U=7P 0&3
SEEY

tof of JH o2 STHAHAZL ALSE 32, ZiZfe| ZAt| sl 2+gstAL.

SIHZA CHol 7|=5t, A0 HEA A5 SHMEIRE=X] 7|5561A|2:

BTs were performed by a modified Ivy technique with a Surgicutt device. For this study the pediatric device
Surgicutt—Jr was used for patients between 6 months and 15 years of age.

The Surgicutt was used for those older than 15 years of age. In both groups the laboratory normal range (defined
as mean *2 SD) was 2 to 9 minutes.

_20_



gitH(Ref 1D) 7(2166)

1M XHSTHAT) Cariappa(2003)
= Faug
o
1 SMEAZik= ROEE ZA 200 thet Z2 ¢lo| shM= U=t QoL
O ==
O
2 YARIEABEUS E2, Ol ME0| BAEU=E? 0ot
O =24
A W22
STLME| 48 ES TN HISHO| ZAHE 2 ATR D&
RECR
4o gt 22
<2 W %S
SRt ZAL| 23, Hit sHA0] 2HTEO| SiMEZL MOIE 227t U1 O=s
O S
g9 3: HuEE HA
HISEAH

FDEZE0 ol 71&st 2A0] O EA $lE D SHAMEIU=X] 7[E5HA 2!

Using results of specialized laboratory testing (platelet aggregometry, VWF assays, repeat testing after drug
discontinuation) and information from physician dictations, we were able to determine whether the patient was
given a diagnosis of a bleeding disorder (abnormal) by

the clinician, or not (normal). Final diagnostic categories were assigned among the following choices: normal,
acquired platelet defect, congenital platelet defect, and vVWD.
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W ST SH: QRIS HY0A PFA-100 TTHESS ZAKR
m T
o DE7IZE NA
o YA FOl: ZESELTYME 2Rloly| floh LHBAZ2HCZ oJ=|E &R}, S2ES (VWD 8%,
PFD 43 3}
o CHeA} 40 439, 31F+12H(0IZ A
X ZABTET: ZARE 1020|L, S72712FS0t ASA, NSAID, 7Bl 2(ZFILIYA| KIS Z&]5HK| ¢4
709 (264, 21-58A)
omuy  WEME
ML
SMAA BT(Simplate Il R-device)
H W HA PFA-100
HUBEAA | SEEH O AAM=SO2 J7|E HEE A
EYASH1370 28 HZZXA}), PT, aPTT, fibrinogen, FlI:C, FV:C, FVII:C,
SHHHAL FVII:C, FIX:C, FX:C, FXI:C, vWF:RCof, VWF:Ag, a2-antiplasmin, blood cell
count, platelet aggregation
m TS
SR 31HS HACE (ISEE B
Table 2
Negative predictive value (NPWV) and positive predictive
wvalue (PPWV) of thhe PFA 100* and the bleeding time (BT) to
detect von Wiillebrand disease or mild platelet disorder.
NPV PPN
T T s824 (15/26) G602 (3/5)
ADP_C T S72% (L7/30) LOO26 (L/1)
BI 6126 (11/718) 5426 (713D
NPV and PPV weoere calculared on the basis of 31 conscourtivoe
outpatients with a bleeding tendency.
PD+VWD | F&H+) | HI() Total
A 7 6 13
BAC) 7 11 18
e N Total 14 17 31
BIA} 312, HEA BAF 123 43O B4, SOI 415, BTO| 29 281N sz}
Table 3 YWD PD
Sensitivity and speci sensitivity specificity sensitivity specificity
ficity of the PFA-100"
and the bleading EPLCT T8% (79 88% (30/34) 12% (2N17) 65% (17/26)
U:;:.EJ\,B”E; ;?a:‘;:i ADP-CT 56% (5/9) /34) 0% (0/17) 81%
ease (VWD) or mild BT 75% (6/8%) 63% (22/34) 315% (6/17) 2% (13/25%)
platelet lunction A - - - -
disorder (FD). Sensitvity and specificiey were calculaved on the basis of 31 consecutive outpatients with a bleeding
tendency and on the 12 patients who were reinvestigated. * BT was not interpretable in two patients,
VWD | E8H+) | EEKH-) | Total PD | E2K+) | E2KH-) | Total
BAK+) | 6 12 18 A | 6 12 18
A |2 22 24 AM-) | 13 24
Total 8 34 42 Total 17 25 42
e PFA-1002 2k} KIZIEALS $I5t ZIERHT ARBSIT| $12 ZAIY. 31T ZAMISS o HAI0/2 Akt X/
== Ol&0fl o 2igop| W20 BTEYEH MoF
" Financial support: The PFA-100® reagents were kindly provided by Dade Behring, Diidingen,

Switzerland.
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Consecutive outpatients and patients with a previously diagnosed VWD or with a mild platelet disorder were
studied in addition to 70 healthy subjects. Of the 31 patients referred to our outpatient clinic for investigation of
a suspected mild bleeding disorder. BT and blood cell count were reassessed in these 12 patients.
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The bleeding tendency was assessed using a haemostasis score as described in detail elsewhere. In addition to
PFA-100 analysis, the following parameters were measured: PT, aPTT, thrombin time, fibrinogen, FII:C, FV:C,
FVII:C, FVII:C, FIX:C, FX:C, FXI:C, vWF:RCof, VWF:Ag, a2-antiplasmin, BT, blood cell count and platelet
aggregation in PRP.

This group consisted of the 31 patients, 8 patients earlier diagnosed to have VWD as well as 4 patients with a
mild platelet function disorder who were now reinvestigated.
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BT was measured using the retractable Simplate || R-device
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Diagnosis in these 12 patients had been previously established based on a personal bleeding history and based
on the tests mentioned above
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Sensitivity and specificity were calculated on the basis of 31 consecutive outpatients with a bleeding tendency
and on the 12 patients who were reinvestigated. BT was not interpretable in two patients.
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o CaAt 4 100(53(1.5-18M)0{ZI0[+FIA] 470(01% | 2, 421 45%))

X HAUEE: EHSH0| 910 2|4 2F0|Yf A=S SEHK| L2 K210] 58H(2.5-17A)
W ZAE

MISAR
BT(a modified lvy technique with a Surgicutt device; for children less
EXHZAL than 15 years the Surgicutt-Jr. was used. The normal range (defined as
= mean * 2 SD) for the adult device was 2-8 min, and for the

pediatric device, 2-9 min.)

H| W ZAL PFA-100

HTEZZA ) mlucocgtaneq_gs bleeding history; ii) laboratory testing (VWF:Ag,

VWF:RCo); and iii) family history.

W ZITHMSIE: PFA-1002 B TS (BT ZITHESE B 19IS)

W H|ZZARL] By

BHECOR ¢IFE LA & e =7 CT = BTVF 35X 3. CTe 2 LA 3 vWD R0
BT2 R0I5t ALZFEAH| 7} QIUKIBHP¢0.0001) WWD-1 ZTHOIM = T2ZK| QHS(EPI: p=0.23, ADP: p=0.30)

Table 8§ Correlation between PFA-100 closure times and bleeding times

Bleeding time

PFA-100 cartridgc Subjects n " P

collagen/epinephrine Al 77 0.55 =0.0001
VWD 34 0.66 =<0.0001
type 1 VWD 21 0.28 0.23

collagen/ADP AT 77 0.50 <0.0001
VwWD© 34a 0.66 <0.0001
type 1 VWD 21 0.24 0.30

“Spearman’s rank correlation coefficient

" All study suhjects for whom both closure times and bleeding times were measured.
"Subjects with definite types 1. 2. or 3 VWD for whom closurc times and blecding times
were measured.

““Subjects with definite type 1 VWD for whom closure times and bleeding times were
measurcd.

Y
rhu

PFA-1000] ’\Of7|‘jf°|—_r101|/\1 vWDO tiet g&et MEB=-Y, PFA-100 CT7
e

FOIRE E
HIUAAR SARRIZ F5HS 200] SR 2500 ZH Aol sigsts 22 Z%*DE%*A%
010
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We thank Dade Behring Inc for providing the PFA-100 instrument and test cartridges, and
International Technidyne Corp. for providing the Surgicutt and Surgicutt-Jr. bleeding time
devices. D.L. is supported by a Career Investigator Award from the Heart and Stroke Foundation
of Ontario.
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The study population (n = 100) consisted of the propositi, 53 children (1.5-18 years) registered with the
Bleeding Disorders Clinic at the Hospital for Sick Children, Toronto, and 47 relatives

(2 children [5 and 7 years] and 45 adults [20-50 years]). Seventy—three of the subjects had previously been
labelled with the diagnosis of VWD. The control population consisted of 58 healthy children (2.5-17 years) who
had no bleeding symptoms and had not taken medication for at least 2 weeks, as determined by personal
interview.
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Bleeding times were determined by a modified Ivy technique with a Surgicutt device. For children less than 15
years the Surgicutt=Jr. was used. The normal range (defined as mean + 2 SD) for the adult device was 2-8 min,
and for the pediatric device, 2-9 min.
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Three criteria for defining type 1 VWD were evaluated in this study: i) mucocutaneous
bleeding history; ii) laboratory testing; and iii) family history.
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E0|= ALUEZOAM ME, The control group was comprised of 57 healthy children, 31 healthy adults, and the 7

normal study subjects.
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We studied 17

patients with congenital platelet secretion defects of whom seven had 6—SPD and 10 had PSD.

Forty individuals without abnormalities of the hemostatic system were enrolled as healthy con trols

1 of

1 AT AN BE Eo DR BR0IQETR Come
m =y
1 of

2 ER-UIET MAE ISR moie
BN
1 of

3 SR BN RS 5T} Cote
m =y

_29_



gitH(Ref 1D) 10(2260)

1M XHESTAT) Cattaneo(1999a)
e zaug

olek O %2

SRR MEHO|M HISEIO] =2HE + A= =2

O =5

HEHo| gt *

ZEHE SIXRE(ARY ZAL 34, STHEAR AFB=H 2|1 ME)S 7IESINR:

RO
e O H3

E3IE SRR ALNHO0| SHTHO| SHATR0| MBS QS 27} USTP O&2

m =&
A 2: SHHAE)

2toF st JH Oldel SIHAAMIL ALSE B2, ZzZio| HAM| s 2+45IAL.

HE29H

SAHZA CHoH 7|=5t, A0 HEA A=Y SHMEIRE=X] 7|5561A | 2:

The BT was measured on the forearm with Simplate I
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The diagnosis of 6-SPD and PSD were based on the results of the following measurements: platelet
aggregation and secretion in a lumiaggregometer, total platelet ADP and ATP contents, platelet serotonin
content, platelet fibrinogen, serum thromboxane B2 levels
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o ZE7IZE NA
o DXL MOJ: WWF:Ag, VWF:RCo, multimeric composition, RIRA, Factor VIl £=X[0f] 7|&150 RIctel
VWDEIX
o CHAIRL 2= 52FH(congenital VWD 499, 10-76A; acquired vWD 33, 47-71AM))
X HYUET A0H(RIZAIARIO] HHOIHA ZAF 162 O|L O A= SESHA| 42 Af, 20-67Al),
ey AZUEZOM= BT EHHK| 22
W AAY
MR
SIHEAL BT(template (Symplate I1)), average of two separate incisions
Bl AL PFA-100 (ADP 140%, EPI 197%)
ATEEZA vhl/)\/D ETIBXHVWIF:Ag, VWF:RCo, multimeric composition, RIPA, factor
W TIEPgSt: BT A=t B0
Table 2 Diagnostic performance of the PFA-100® system in vWD, as com-
pared to that of the bleeding time
Predictive valuc
Sensitlivity Specificity Positive Negative
PFA-100
collagen-ADP B8% 95% 96% 86%
collagen-epinephrine 87% 95%% O6% R4F
Bleeding time 65% - : - -
oi7Zn W HEZEAR By
PFA-1001} HALS| SAIZEALO[2] HEUTAVH ROH SHHCZ ROISHK| Y5
Table 3 C
Spearman’s rank correlation (rho) between bascline closure
times with the
PFA-100 canridge Subjects n vWE AR vWE:RCo Bleeding time 2:“3::;?:;::“:
cartridges with relevant
Collagen-ADP All 92 077 (p<0. 0001} 0,86 (p=0.0001) * parameters in the subjects
Healthy controls 40 -0.76 (p<0.0001) -0.69 (p=0.0003) - studied
YWD 52 0,25 (p=0.028) 040 (p<0.0001)  0.14 (p=0.3)
Collagen-epinephrine All 92 -0.564 (p<0.0001} D81 (p<0.00G1) -
Healthy controls 40 0,46 (p=0.007) -0.47 (p=0.02) .
YWD 52 -0.18 (p=0.07) 028 (p=0.0001)  0.19 (p=0.2)
* The bleeding tme was not measured in healthy volunieers.
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We studied 49 patients with congenital VWD, 3 with acquired VWD, Forty individuals without abnormalities of
the hemostatic system, who had not taken any medication for at least 15 days were enrolled as healthy controls
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The bleeding time was measured on the forearm using a template method (Symplate 1) Results were expressed
as average of two separate incisions. For ethical reasons, the bleeding time was n0O| performed in the control
group of healthy volunteers
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Patients with vWf had previously been diagnosed on the basis of vWf Ag and RCo levels and multTmenc co
npos11lon in plasma and platelets, ristocetin induced platelet agglutination and factor VIl plasma levels.
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=rme B 3= H: £3 HSK0M BT, Volume of shed blood, peripheral venous hematocrit?te] &2 It
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- CHARE 90 ITP 2tXK(26F), ITPOIQ| CHE S MESAH137Y)
- CHAE 21 163
% HAUER: 649
oy WENE
ME AL
SMAA BT(Template, Simplate Il device)
H| ! ZA} Hemoglobin levels, platelet counts
HOEZFHA | oiFARGS
SEHEAL
W HldZAfRte] B Y
BT, Hematocrit, platelet count, WB2| total microliters, 25 H WB shed?| | HEAZI7} & 20 2
2. ZSEMINE 7R EXOIM  BT2F microliters  shed(r=0.73, p<0.001), microliters per
minutes(r=0.30, p{0.001), EAm=(r=0.19, p{0.05), hematocrit(r=0.27, p{0.01) AtO|0f| R2|5t Atat2t
A7t U=
TABLE 2. REGRESSION ANALYSIS OF BLEEDING TIMES AND SHED BLOOD MEASUREMENTS
WITH PLATELET COUNTS AND HEMATOCRIT LEVELS
All Patients With Patients Healthy
Subjects Bleeding Disorders With ITP Subjects
r P r P r P r r
BT vs microliters shed 0.75 <001 073 <.001 061 <001 047 <001
BT v microliters per minute 0.4 <001 030 <001 0.34 <5 0.05 NS
Platelet count vs BT 0.4 <0 019 <05 0.43 <05 0.07 NS
Platelet count vs microliters 0.07 NS 005 NS 02 NS 03 <(5
FE:]::]::::N vs microliters shed 0.23 <001 0.05 NS 032 NS 0.24 NS
BT vs hematoerit 0.28 <.0Mm 0.27 <M 0.21 NS 034 <
Microliters shed vs hematoerit 027 <001 0.26 =.01 0.35 N5 0.32 <.01
Microliters per minute 0.24 <001 0.22 <05 032 NS 0.16 NS
v hematocrit
ﬁ??a:lﬂl. T = idiopathic bocybopenic purpera; BT = NS = i

|
i}

ITPEIXIIA BTt microliters shed(r=0.61, p{0.001), microliters per minutes(r=0.34, p<0.05), SAm
2(r=0.43, P0.05), ALO[0] RISt ABEAL JUZ. hematocritZtOl= ReH HHEUAE HOIX| LS
(r=0.21, NS)

[E-y =]
] - =
0~ r=0.75, P<.001, N = 227 r=073,P<.001,N=137

Bleading Time (min)
Bleeding Time (min)

0T T T T T T

L] 200 00 L] L] 1,000
o T T T
H - 200 180 Shed Blood (uL)
Shed Blood {iL) Fic 2. The relation of bleeding time to shed blood in patients with

Fic: 1. The relation of bleeding time to shed blood for all patients. bleeding disorders.
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Fic: 4. The relation between bleeding time and platelet count in
patients with idiopathic thromboeytopenic purpura
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Twenty-six determinations were made in patients with idiopathic thrombocytopenic purpura (ITP), and 137
determinations were made in patients undergoing evaluation of a bleeding disorder other than ITP.

o
1 TS G4 BE EE RX9 BRI Cjofe
m =y
ol
2 ER-UET AAS TSRS moiLe
BEEN
o
3 BTITE SEME HNE TIaIH=Tt Cjofe
m =y
g 0%
SXIZ MEAOIA HISZO| Z2HE 2 U=TP 052
m =2y
20| Chat 22
T BB HA, B, ST B 1201 MEZ)S TI8otS:
2o W %3
EBIE SRITI AAAH0| 2T HAUTS0| MBS 2T Q2T UETR O&s
O =2
I 2: STAME)
Dho} 3t 7H OLAYR] STHZIAZE ARRE B2, 2424| ZIAOl TH3H 2HIBHNIL.,
HIE I
STHZIAION ThoH 7125k, 0| OZH ST TR 7|5HAIS:

The determina

tion of bleeding time was modified from the method of Buchanan and Holtkamp as follows. All

determinations were performed by placing a Simplate Il device
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EM
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o DF7|IZE NA
o CHAIRE MO vWDEZHAL
o AIR} 40 518
X AZUET: SEHHO0| QICM A 23 SO 0 A=E S80otK| b= SAE ABO Y¥AHE 11
S 5101 1] HHE OR 203
ATEE maaw
MI2ARE
SMEAL BT(a modified vy technique using the Simplate), )8.5%
HI W ZA Thrombostat 4000
NEFZA 883 VWF:Ag, VWF:RCo, vWF:multimers, RIPA, F VILCEZ ZIHE 2K}
SHEA
W FICHYSIE: QIO B astn 9lg
TABLE 2. Sensitivity of Bleeding Time (BT) and In Vitro Bleeding Test (IVBT) in
Patients with vWD
IVBT-ADFP IVBT-CaCl, IVBT-ADFPICaCl,
o {47 patients) (51 parients) (51 patients)
(51 parients) BYV or BV + OT 8v or BV + OT BY + OT
Abnormal 27 27 29 30 42 a9 43 a4
Normal 24 20 18 17 9 12 8 7
Sensitivity (%) 52.9 57.4 61.7 63.8 B2.4 76.5 84.3 B6.3
BY = blood volume, OT = occlusion time,
W H ARl HEy
BT & VBT $4- TSI A0IA VWIRCoRIS| BT ASAS.
o BT VWF:RCo?t0l moderate correlation0] 2(r2=0.49), 2& vWD(r2=0.29)0| MLt 1§, 33
vWDO| B Q= oA SEEATHS H2teH(2=0.61)
TABLE 3. Correlation (r®) of the Bleeding Time (BT),
the IVBT-ADP and the IVBT-CaCl, with the vWF:RCo
in Patients with vWD
A B c
Az BT vs vWF:RCo 0.49 0.61 0.29
IVBT-ADP BV vs vWF:RCo 0.71 0.75 0.68
IVBT-ADP OT vs vWF:RCo 0.73 0.77 0.67
IVBT-CaCl, BV vs vWF:RCo 0.25 0.25 0.26
IVBT-CaCl, OT vs vWF:RCo 0.26 0.27 0.26
All patients (A), types | and 3 vWD (B), and type 2 vWD (C).
* BT} [VBT-ADPY| A7t £7t(r=0.53). CiYst Q| vWDSIAIRL ZESH0] 2{0A A5t ZAut
T SSHRI07F &, [VBT-CaCl2e BTR H2 AfEAS 2(r=0.30)
TABLE 4. Correlation (r*) of the IWBT-ADP and
WBT-CaCl, with the Bleeding Time (BT) in Patients
with vWD
A B c
IVBT-ADP BV vs. BT 0.53 0.61 0.42
IVBT-ADP OT vs. BT 0.53 0.64 0.34
IVBT-CaCl, BV vs. BT 0.30 0.29 0.30
IVBT-CaCl, OT vs. BT 0.29 0.29 0.29
All patients (A), types | and 3 vWD (B). and type 2 vWINC).
n= IVBT7t LHRZ 0| AYX SN BTE U 4 US & OtLizt WD HE(IVBT-CaCl2)2t WD |2 =

o
B B3| P4

H0jl M= BTOi| H

o
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51 patients with VWD from two different centers were included in the study. 20 healthy blood donors served as
control group for BT and IVBT.
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In this study the various parameters were aclually repeated and completed. In all patients the following
parameters were determined: VWF:Ag, VWF:RCo, RIPA, multimeric, F VII:C activity. Based on these data the
patients were classified into types. sublypes and groups of different severity
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SHZAL CHoH 71=512, 12301 OfEH| $AlE| 1 SHAMEIUE=X] 7I&GHAL:
Bleeding time (BT) was determined by a modified Ivy technique using the Simplate sterile disposable device
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The vWD had been diagnosed before by bleeding history, VWF:Ag, VWF:RCo, vWF:multimers, RIPA, F VIII:C
measurements.
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T= FQUE
N
W Sp2l=7t AL
HIEM W A AT (EE, M)
=17e W =5 "4 VW, 7| OI“OI UL ESSHO A0 O]Xl= AT 7|00l i HRE THefst| ¢
off ZEAIZHS] Z0|2t THE ot X|Heto| ey S Hotet
W SR
o DIXI717+ 1980.9-1984.1
o CHMAL MOl OHLIEHE TS hemostatic A 2|2|E 2tXt, ESHZ0| s ALY 7158 E3H1-90
M), TEE SHXH2-84 M)
o CHAIX} 21 569H(EE)+70F ()
X AZ4UiED S0l glol O AS: S80I b= UED oy FR =5(218(20-57A),
Thromboxane B2&= 47H(12-57A) Chah)
Ay W A
MI2ARE
SMAA BT(Simplate)
HIZZIA platelet adhesion, Prothrombin consumption, platelet count, hematocrit,
vWF:Ag, vWF:RCo, VII:C,
FIHFAA | FAEE
SHHEAL Platelet aggregation, bleeding time thromboxane A2
W H{wZHARLO| 2ty
o EIXLE A(569H EtX} $EHEM): S|t FATI4 hematocrit, platelet adhesion(E2+7, O|I|H|I=
2, ADP, arachidonic acid) Z{Zf Ato[ofl= IJHO st 29 HEEAZE US(p<0.001;Fig2-4),
YWF.Ag, vvv_F.Rcot ST RO AL 8lS(p)0.05). SEXIZH VWF:RCo2t E&AI7ZH| H|M
SEAE JIHSHHHE, VWFRCo 232 gaklﬂ Z0[2t ROI5H HUHAE Eo.:!(p(0.000D, VWF:Ag
T RARet ZIHE HOIX|2H VIECRE E8A ||_?_*°| HALES oI Q3
ESA|7t 20]2} glass beadsd| CHEH platelet adhesiond %, prothrombin consumption 7+2] {2|5t
o EE'E‘O.J 0o AV HEE. ELEAIE tIEoke 2 IS0 CHEE CHHE 2M2 27} 0.330
= el
oz} =
Fic. 5. Correlation coefficients of wvarious paramecters with the

length of the bleeding time in 569 paticnts: platelet adhesion,

hematocrit (Hct), age, aggregartion with collagen (COLL) and
epincphrine (EPI), pldteiet count (P COUNT), and log of RCo
(LvWRC). For cach parameter, the first bar is the correlation
without controlling for confounding variables. The second bar is the
correlation obtained using the partial correlation coefficient to con-
trol for all other wvariables except those identified on the third or
fourth bar. The Ilabelled bars represent the partiz al correlation
coefficient controlling for the same variables as in the second bar,
plus the specific variable identified.

ey < 0.001; =%p < 0.01; *p < 0.0S.

o EXRE B(708 ChY, HIEN) _é.‘% |2t} Bleeding time thromboxane B27t2] 29| AZHEtA|
(r=-0.46)Z E(p=0.0001). FEkStAF} A7t R f:. ot prothrombin consumptiont S&A|7t
719 HEge G2, #9 IPHEHeet S ALZolH S2A7HY ZO0IE OlSotz 50| A SdE

(r2=0.55)
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TE QU8
TABLE 3. CORRELATION COEFFICIENTS FOR THE ASSOCIATION OF
VARIOUS PARAMETERS WITH THE LENGTH OF THE BLEEDING TIME IN

STUDY B

P

0.193 NS
—0.33 0.007
d by:
-0.39 0,0005
—0.42 0.0003
epinephrine 0.42 0.0003
Platelet count -0.26 0.04
—0.26 .04
0.31 0.01
-0.25 0.04
-0.46 0.0001

aE EGA0 S & HEE RS AN V|5 A2 DL EHE 2RO WWEL| AgfHL} O X3 Ehalist
b Supported by Grant MA 7396 from the Canadian Medical Research Council, and by funds from the
+ Children’s Hospital of Winnipeg Research Foundation
HISE S H7I: QUADAS-2
HIP|E Horda
Y 1: SEXME
HISE 2

BIX} ME HHES TIESHN Q!

633 subjects were each studied at least once during the 40month period from September 1980 to January 1984.
These subjects included patients referred for hemostatic studies as well as relatives of patients with positive
bleeding histories or patients referred as part of a family study.
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0 E8y

MY CHgt 2

ZSHE SIXEEA ZAL B4, STHEAR ARB=SH 2|1 HE)E 7IESINR:
Bleeding time, Platelet aggregation, Von Willebrand antigen, RCo activity, VII:C, Platelet adhesion, prothombin
consumption, platelet counts were performed
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The bleeding time was performed at 22°C using method of Mielke et al, A simplate template was used to make
one bmm incision on the volar surface of the forearm.
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TE Foug

R2FxE

W ORI S
e R

oqaEM c . 3 o . 3
758 W S2X: ¥ WD, CHE &84 Z3Hj|M Haemostasis Time2| R84S BTe} H| w5t IAL 51 E
St 0|21t RSN LoE ESATIO| 0L HEE AT BIYSH=XIE &It X} &t

W IR
o DX7|ZE NA
© R Bol: SEE:
© hAIR} 4 533(eI2Y
X LR 209

(24 A, B, WD, L2 S8 s
16%, VWD 319, CI2 £ 2t 6H)

W ZA
i HIEALE

STHZAL BT(lvy/template bleeding, VWD &tX{0iA= Simplate 1)
e Duke )6.475, B4 lvy )9.482, vWD: Simplate )8.302
H| W AA Haemostasis Time (HT)
HuEZHAL | VWD: ristocetin cofactor activity(%) + VWF:Ag (%) < 110%
S8} platelet counts, factor VIII:C, vWF:Ag, VIIR:RCo, RIPA, Collagen induced
== platelet aggregation

W TITHYET

o HRH: HOHANA HTQ| CBIZE = 56%, E0|E 95%Q!. BTO| BT = 0%QU(E0|E B1QS

VWD: BTQ| QIZtz= WD SEE0| Y3S dH=r| DS SIXIHAOIA Simplate 11 Q] BIZHEE 48%,
S0|= 100%%. HT= 2HE 45%, S01= 95%Y

vWD | Egl+) | H&-) | Total
A+ | 15 0 15
M) |16 20 36
Total 31 20 51 -) E0|=& HAEZ

W HlwHAeto| 2y
s Ar Duke BT aPTT(r=0.69, p=0.016), factor VIl:C(r=-0.67, p=0.016), VWF:Ag (r=-0.21,
p=0.027)Q| AM&&A 7t &RI=. Ivy/Template BT= factor VI:C, vWF:Ag, Ristocetin cofactor
activityet 2H0| glE
arzh * VWD: Simplate Il BT® CHE is7t0| ARz
HHOR QOIS NEHEIAE HY)
Table 3. Statistical correlations between parameters in 31 unselected patients with von Willebrand's discase. The significant p values
arc underlined

olgt & UAS Duke BT factor VII:C, HT2t &

i
Jtob

Duke Simplatc.ill Haemostasis FVill:C \'\Eg.
— o tme -
FvmiReo )7 ot pooth pooos  poots  poote
s LTiM rge toas rnem
S R
Haemostasis time ;Li g;‘;l ; : g§§|
Simplate 11 ; - Ejig:‘

= BT= Xt X|[F=Z 0|0X|= platelet plug XM FEM42 HIH6H0F & & =20 MAIEH Haemostasis
== Time2 BT2} SA|0f agt I F/HHEE MiSots A= B
H|11 This work was supported by Deutsche Forschungsgemeinschaft, grant Ja 323/2-2.
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Duke, Ivy/template and HT bleeding times, platelet counts, blood collection and factor VIII:C determinations
were performed as described in part |. For the one-stage determinations

of factor VII, IX, XI with factor-deficient plasmas the reagents of Behringwerke, Marburg, FRG were used.
Instead of the Ivy/template bleeding time, in the group of VWD patients the Simplate Il technique was
performed using the disposable bleeding time device of General Diagnostics. The bleeding times were
transformed logarithmically.
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avsd B AF1=X: BT plasma (WWF:Ag, VWF activity(Ristocetin)), platelet vWF:Ag, VWF activity@r2| &
Hgs AnE
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o THAXL HOJ: mild, moderate type | VWDEAIZ factor VI, VWF:Ag, VWF activity®l] E&kS 0|X|[=
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ALY W ZAR
MIRArE
SMAA BT(standardized template method), 8& 0|2t
H|w A Plasma VIII:C activity, plasma/platelet VWf Ag, VW activity
FUHEAA | FAEEE

W HludZAfeLo] By
« BT} VI:CZHe] Rt4A0]| Qo0 E5t Plasma vWF:Ag(r=0.2034, p)0.10), VWVF activity(r=0.1677,
o1z} p>0.10) A| BT2t #HH0| eiS ) ) ]
e * IZXQZ BT platelet VWF activity?t0l= 223t S EAE 24018 (r=0.8055, p¢0.001), Est
platelet VWF:Aget 20|35t YEEAS =Rl 4~ UAAXID platelet WWF activityOl| HIsH 27|17t 25
(r=0.4895, p¢0.05)

= vWD 1 ZHXI0IM platelet VWF= BT9| 5238t 2901 9| otLt0|H platelet VWF= hemostasis2| 27|
== AN S8t A= e
H|21
HIZE /8 Y7k QUADAS-2
Y1z Yoz
B 1: SXpMEH
HIE2E
St M WES J7IS5IAR
o 7IE8E
oo
1T T2 88H BEE Ee FA9 B20IRis1 gofye
m ==
M O
2 AU EAE TotR=71 aoe
O=2
oo
3 offdeiq= R HiME LlotU=7t aope
m =2
HE:ORS
Xk MEOflA] HIZRO| =22 & A=71? O=3

_47_



HAtH(Ref ID) 16(2613)

1M AHETAHT) Gralnick(1986)
= Folig

MY gt 2

ZEE SR 2N, BY, SUHAL MBS 121 HZ)S 7|5the:
23 [0 %3
ESIE SXFRT} QANE0| SHT A HUTSH) K| 2 LT USTF 05
m =2y

B 2: STME)
ot}

2t 7H oldel SMAUAIL ALSE B, 4zl AL Do 2AH5HAL.

(= o
MR
1]

Y9

ot

SHAA sl 7S5k, 20| OfEA| SAE| 1 SHME|A=X] 7| S5 L:

The bleeding time was performed on the patients’ forearms using a standardized template method.
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FBT was performed in 59 patients referred to the Coagulation Clinic because of a suspected bleeding disorder.
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Other tests of hemostasis were performed as indicated
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In all subjects, the Mayo modification of the Ivy bleeding time (IBT) was performed as well
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Figure 1. Inverse Relation of Bleeding Time to Circulating
Platelet Count in Patients with Thrombocytopenia on the
Basis of Impaired Production when the Concentration aof
Platelets Is between 10,000 and 100,000 per Microliter.
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Figure 4. More than Predictable Shortening of the Bieed-

inmng Time for Normat Platelets by Young Platelets, as

Found in Patients with ITP (@) or Rapidly Returning Bone-
Marrow Function after Chemoaotherapy (V).
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Table 1

Result of preoperative screening of bleeding in 151 consecutive orthognathic
operations

0OIM X[ZFHOHE =HRlotRA LIHA| 2

=

Sex Total Template Bleeding time
Normal Impaired
Female 97 (64) T8 (52) 19 (13)°
Male 54 (36) 53 (35) 1~
Total 151 1000 131 (B7) 20 (13)

Data are number (9%:) of patients.

= p=0.02.
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Fig. 1. Preoperative template bleeding time in relation to perioperative bleeding ml/min.
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Records of 166 consecutive orthognathic operations from August 2001 to December 2006 were evaluated, of
which 15 were excluded because of incomplete data, such as lack of recorded volume of blood loss during
operation, so a total of 151 consecutive operations were included in the study
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The patients were examined preoperatively by TBT. Before the test they were asked if they had taken any
medication during the previous 7-10 days. The BT was measured in seconds from the time at which the incision
was made until the cessation of bleeding
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Table 2.—Correlation of the Preoperative Bleeding Time (BT) With Perioperative Bleeding
No. (%) of Cases With Mo, (%) of Cases With
No. of Cases Perinperative Bleeding Mo Perioperative Blecding 4
Normal BT 147 Bi5 1349 1951 = ]
Abaormal BT 20 15 _ 19 (951 .-_&u
Table 3.—Correlation of Indicators of BIHMTiihg Risk With BI_N;ding Time {BT}WPeriomw Bleeding® ]
Abnormal BT, Perioperative Ph-tio::raliur |
| No. of Cases Normal BT, % % P Bleeding, %o Bleeding, % P ‘l
| 17 b7 ST S 00 a1
1z 87 13 () 4 £ a3
| 9 a<: ', 1 93 0 ! rn: 1 [:r]l 1
Prolonged PT 'I:I ﬁ(ﬁ S ':: :: :r' I.I;;J
L Ilul mped APTT 14 B5 Iﬁ 8 [ 94 67 |
P indicates proskrombin time; APTT, activated partial thromboplastin time.
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All patients having Simplate BT tests over the 6 month period from January 1991 to July 1991 were identified.
Three hundred thirty—two patients had a BT performed, 167 of which were for

preoperative screening.
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Patients whose BT tests were performed as a preoperative screen were divided into two groups, those with
normal and those with abnormal BTs.
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